large intrapulmonary^artery branches. The grains were also found in 
the tunica media, but not in the tunica intima of medium-sized 
pulmonary artery branches. No silver grains were found within the 
small-sized pulmonary artery or in the pulmonary veins. Thus, 
localization of D,-like receptors in the endothelial layer,was indicated 
in rabbit pulmonary artery. Regional difference among the size of 
pulmonary arteries on distribution of Dj-like receptors was evident. 
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MYOSIN LIGHT CHAIN KINASE (MLCK) OF CHICKEN 
GIZZARD EXERTS AN INHIBITORY EFFECT ON THE 
ACTIN-MYOSIN INTERACTION OF SMOOTH MUSCLE BY 
BINDING TO ACTIN 
K. Kohama 

Department of Pharmacology, Gunma University School of Medicine, 
Gunma 371, Japan 

We exposed actin-cables on Nitella intemodal cells by intracellular 
perfusion, and allowed MLCK to bind to the cables. After removing 
unbound MLCK by additional perfusion, we introduced latex-beads 
coated with phosphorylated myosin into the cells together with 
Mg-ATP. The movement of the beads was observed along the 
actin-cables in the control cells which had not been treated with, 
MLCK. However, in the MLCK-treated cells, the movement was 
hardly observed, indicating that MLCK binds to actin to inhibit the 
interaction. 

The inhibitory activity of MLCK was confirmed by another motility 
assay as follows. Coverslips were coated with phosphorylated 
myosin. The fluorescent actin-filaments were allowed to move 
ATP-dependently on the surface of the coverslip. The vigorous 
movement of the filaments was inhibited when MLCK was mixed 
with the filaments. Calmodulin in the presence of. Ca ion at pM 
levels was effective in relieving the inhibition, resulting in producing 
Ca sensitivity in the movement. 

It is suggested that this actin-linked inhibition of the actin-myosin 
interaction is not mediated by the kinase activity, of MLCK. 
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NITRIC OXIDE RELEASE FROM VASCULAR SMOOTH 
MUSCLE IN RESPONSE TO UV LIGHT 
E. Kubaszewski, A- Peters, S. McClain, D. Bohr, T. Malinski 
Oakland Univ., Rochester, MI and Univ. of Michigan, Ann Arbor 
These studies characterize the relaxation of vascular smooth muscle 
caused by UV light. Aortae removed form anaesthetized rats were 
cleaned of connective tissue and cut into 4-5 mm rings. The rings 
were denuded of endothelium and mounted for tension recording. 
They were stimulated with phenylephedrine to give half-maximal 
contraction. Once on the plateau of this contraction the rings were 
exposed to UV light for 10 min. These 10 min exposures were 
repeated at 30 min intervals. The initial exposure caused a large 
relaxation that ranged from 40-95% of the contraction. The 
contraction recovered when the light was turned off. The second 
exposure to UV light resulted in a much smaller relaxation, and this 
tachyphylaxis was progressive so that the magnitude of the 6th 
relaxation was reduced to 25 to 35% of the contraction. When the rat 
had. been treated chronically with L-nitroarginine methyl ester (L-' 
NAME) or the aorta was treated in vitro with this blocker of NO 
synthase, the magnitude of the relaxation resulting from UV light was 
greatly potentiated and the tachyphylaxis was diminished. NO, 
monitored at the cell surface with 1 a porphyrinic microprocessor, was 
released from vsm cells in response to UV light. We conclude that the 
energy of UV light released a storage form of NO which is augmented 
when NO formation is depressed. 
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CONTROL OF CROSSBRIDGE CYCLING BY CA 2+ -DEPENDENT 
PHOSPHORYLATION IN FAST, PHASIC SMOOTH MUSCLE 
S-C. Kwon 1 , C-M. Hai 2 , R.A. Murphy 1 

Dept, of Molec. Physiol. & Biol. Physics., Univ. of Va., Health Sci. 
Ctr., Charlottesville, VA 22908 1 and Sect, of Physiol. & Biophysics, 
Diy. of Biol, and Med., Brown Univ. Providence, RI 02912 2 

The relationship between myoplasmic [Ca 2 *], myosin regulatory 
light chain (MRLC) phosphorylation, stress, and shortening velocities 
were measured in rabbit urinary bladder detrussor preparations that 
were quiescent at 37 °C. Large, rapid transients in MRLC 
phosphorylation were induced by 60 Hz field stimulation (50% MRLC 
phosphorylation within 700 msec). At 37 °C the steady-state 
mechanical properties were correlated with MRLC phosphorylation 
with a hyperbolic dependence of force on phosphorylation 
characteristic of latch. At room temperature this behaviour was 
minimized with steady-state stress more directly dependent on 
phosphorylation. The time course of MRLC phosphorylation and 
contraction could, be predicted by a 4-state crossbridge model 
developed to explain the mechanical properties of the tonic swine 
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carotid artery (Hai and Murphy, Annu. Rev. Physiol.. 1989;51:285- 
298). The estimated rate constants for (de)phosphorylation were much 
higher in the detrussor than in the carotid, and the rate constants for 
crossbridge cycling were also significantly higher. The rapidity of the 
phosphorylation transients plus the effects of reduced temperature on 
the behaviour of a covalent regulated contractile system contribute to 
apparent differences in activation-contraction coupling mechanisms 
between tonic and phasic smooth muscles. Supported by NIH grant ^ 
P01-HL19242. 
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CELLULAR FUNCTION OF ENDOTHELIN RECEPTOR 
T. Masaki 

Department of Pharmacology, Faculty of Medicine, Kyoto University, 
Kyoto 606, Japan 

Endothelin (ET) is a potent vasoconstrictive peptide produced by 
endothelial cells. There are three endogenous isoforms (ET-1, ET-2 
and ET-3) and at least two subtypes of ET receptor (ETA and ETB). 
The activated ET-ieceptor elicits a transient followed by a sustained 
increase in intracellular free calcium ion. The transient increase is 
ascribed to the calcium ion released from intracellular calcium pool 
by inositoltrisphosphate. The sustained increase is due to exterior 
calcium ion. Since the calcium transient occurs within a short period 
before reaching the equilibrium state of the binding of ET to 
ET-receptor, the calcium transient requires an higher concentration of 
ET-1 than the ET-induced vasoconstriction, suggesting that the 
calcium transient does not contribute to the vasoconstriction, 
particularly at physiologically low concentration of ET.. Indeed, 
enhancement of production of inositolphosphate occurs at higher 
concentration of ET-1 compared with the increase in intracellular free 
calcium ion. Voltage dependent calcium channel and non-selective 
cation channel are the major channels that mediate the ET-induced 
enhancement of cytosolic calcium ion. 
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BIOCHEMICAL AND PHARMACOLOGICAL PROFILES OF 
NOVEL ANTAGONISTS FOR ATRIAL NATRIURETIC PEPTIDE 
AND ENDOTHELIN SUBTYPE B RECEPTORS 
Y. Matsuda 

Kyowa Hakko Kogyo Co., Ltd., Tokyo Research Laboratories, 
Machida, Tokyo 194 

Natriuretic peptides are a newly discovered family of circulating 
hormones involved in the regulation of body fluid volume and blood 
pressure. However, due to the lack of a specific antagonist, the true 
physiological and pathophysiological functions of the natriuretic 
peptides are still unclear. Such a specific nonpeptide antagonist, 
HS-142-1, was discovered from a microbial culture broth. We clarified 
with cultured vascular smooth muscle and endothelial cells that this 
novel compound specifically recognizes guanylyl cyclase-linked 
receptors and antagonizes the actions of the peptide hormones. 
HS-142-1 blocked ANP-induced increase in cyclic GMP production 
at 1.0 to 300 ug/ml. HS-142-1 recognized only guanylyl 
cyclase-linked receptor in affinity cross-linking studies. 

The true role of endothelin (ET) subtype B (ETB) receptor is still 
uncertain due to the lack of a specific ETB receptor antagonist. 
Subtype specificity and antagonistic properties of RES-701-1 were 
examined with transfected COS or CHO cells expressing the two 
human ET receptor subtypes (ETA and ETB). RES-701-1 inhibited 
[125JET-1 binding to ETB receptor with an IC 30 value of 10 nM, hut 
not the binding to ETA receptor. RES-701-1 inhibited ET-1-induced 
increase in intracellular free Ca 2+ concentration in the ETB cells, but 
not in the ETA cells. RES-701-1 then provides a powerful new. tool 
to elucidate the physiological and pathophysiological roles of ETB 
receptor. 
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EFFECT OF ACTIVATION ON THE THREE-DIMENSIONAL 
DISTRIBUTION OF PROTEIN KINASE C IN SMOOTH MUSCLE 
G.A. Meininger, E.D.W. Moore, F.S. Fay 
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